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INTRODUCTION
6ROXEOH¿EHULVQRWXVXDOO\PHDVXUHGLQUDEELWGLHWV
LQVSLWHRILWVSRVLWLYHHIIHFWRQUDEELWKHDOWK7URFLQRHW
DO7KLVFLUFXPVWDQFHLVH[SODLQHGE\WKHKLJKHU
FRPSOH[LW\RI WKHDYDLODEOHPHWKRGRORJ\IRUVROXEOH
¿EHU FRPSDUHG ZLWK WKDW RI LQVROXEOH ¿EHU DQG WKH
ODFNRIDJUHHPHQWRQWKHDGHTXDWHPHWKRGVEHFDXVH
most of the methods do not resemble the physiological 
FRQGLWLRQV0RQUR6ROXEOHGLHWDU\¿EHUFDQEH
(IIHFWRIW\SHRI¿EHUVLWHRIIHUPHQWDWLRQDQGPHWKRG 
RIDQDO\VLVRQGLJHVWLELOLW\RIVROXEOHDQGLQVROXEOH¿EHULQUDEELWV1
5$EDG*XDPiQ5&DUDEDxR06*yPH]&RQGHDQG-*DUFtD2
'HSDUWDPHQWRGH3URGXFFLyQ$QLPDO(76,$JUyQRPRV 
8QLYHUVLGDG3ROLWpFQLFDGH0DGULG&LXGDG8QLYHUVLWDULD0DGULG6SDLQ
ABSTRACT:7KHHIIHFWRIW\SHRI¿EHUVLWHRIIHU-
PHQWDWLRQ PHWKRG IRU TXDQWLI\LQJ LQVROXEOH DQG
VROXEOHGLHWDU\¿EHUDQGWKHLUFRUUHFWLRQIRULQWHVWLQDO
PXFLQRQ¿EHUGLJHVWLELOLW\ZHUHH[DPLQHGLQUDEELWV
7KUHHGLHWVGLIIHULQJLQVROXEOH¿EHUZHUHIRUPXODWHG
VROXEOH¿EHURQ'0EDVLV LQWKHORZVROXEOH
¿EHU >/6)@ GLHW  LQ WKHPHGLXP VROXEOH¿EHU
>06)@GLHWDQGLQWKHKLJKVROXEOH¿EHU>+6)@
GLHW 7KH\ ZHUH REWDLQHG E\ UHSODFLQJ KDOI RI WKH
GHK\GUDWHGDOIDOIDLQWKH06)GLHWZLWKDPL[WXUHRI
EHHWDQGDSSOHSXOS +6)GLHWRUZLWKDPL[RIRDW
KXOOV DQG VR\EHDQ SURWHLQ /6) GLHW 7KLUW\ UDEELWV
ZLWKLOHDO7FDQQXODVZHUHXVHGWRGHWHUPLQHLOHDODQG
IHFDOGLJHVWLELOLW\&HFDOGLJHVWLELOLW\ZDVGHWHUPLQHG
E\ GLIIHUHQFH EHWZHHQ IHFDO DQG LOHDO GLJHVWLELOLW\
,QVROXEOH¿EHUZDVPHDVXUHGDV1')LQVROXEOHGLHWDU\
¿EHU,')DQGLQYLWURLQVROXEOH¿EHUZKHUHDVVRO-
XEOH ¿EHU ZDV FDOFXODWHG DV WKH GLIIHUHQFH EHWZHHQ
WRWDOGLHWDU\¿EHU7')DQG1')7')±1'),')
7')±,')DQGLQYLWURLQVROXEOH¿EHU7')±LQYLWUR
LQVROXEOH¿EHU7KHLQWHVWLQDOPXFLQFRQWHQWZDVXVHG
WRFRUUHFWWKH7')DQGVROXEOH¿EHUGLJHVWLELOLW\,OHDO
and fecal concentration of mucin increased from the 
/6)WRWKH+6)GLHWJURXSP2QFHFRUUHFW-
HGIRULQWHVWLQDOPXFLQLOHDODQGIHFDOGLJHVWLELOLW\RI
7')DQGVROXEOH¿EHULQFUHDVHGZKHUHDVFHFDOGLJHVW-
LELOLW\GHFUHDVHGP,OHDOGLJHVWLELOLW\RI7')
LQFUHDVHG IURPWKH/6) WR WKH+6)GLHWJURXS
YVPZLWKQRGLIIHUHQFHLQWKHFHFXP
UHVXOWLQJLQDKLJKHUIHFDOGLJHVWLELOLW\IURP
WKH/6)WRWKH+6)GLHWJURXSP,OHDOGLJHVW-
LELOLW\RILQVROXEOH¿EHULQFUHDVHGIURPWKH/6)WRWKH
+6)GLHWJURXS YVPZLWKQR
GLIIHUHQFHLQWKHFHFXPDQGQRHIIHFWRI¿EHU
PHWKRG UHVXOWLQJ LQ D KLJKHU IHFDO GLJHVWLELOLW\ IRU
UDEELWVIHGWKH+6)GLHWFRPSDUHGZLWKWKH06)DQG
/6)GLHWJURXSVP)HFDOGLJHVWLELOLW\RI1')
ZDVKLJKHU FRPSDUHGZLWK ,')RU LQ YLWUR LQVROXEOH
¿EHU P   ,OHDO VROXEOH ¿EHU GLJHVWLELOLW\ZDV
KLJKHUIRUWKH+6)WKDQIRUWKH/6)GLHWJURXS
YVPDQG¿EHUPHWKRGGLGQRWDIIHFW
LW&HFDOVROXEOH¿EHUGLJHVWLELOLW\GHFUHDVHGIURPWKH
/6)WRWKH+6)GLHWJURXSYVP
7KH ORZHVW FHFDO DQG IHFDO VROXEOH¿EHUGLJHVWLELOLW\
ZDVPHDVXUHGXVLQJ7')±1')P,QFRQFOX-
VLRQDFRUUHFWLRQIRULQWHVWLQDOPXFLQLVQHFHVVDU\IRU
LOHDO7')DQG VROXEOH¿EHU GLJHVWLELOLW\ZKHUHDV WKH
VHOHFWLRQRI WKH¿EHUPHWKRGKDV DPLQRU UHOHYDQFH
The inclusion of sugar beet and apple pulp increased 
WKHDPRXQWRI7')IHUPHQWHGLQWKHVPDOOLQWHVWLQH
.H\ZRUGVGLJHVWLELOLW\LQVROXEOHGLHWDU\¿EHULQWHVWLQDOPXFLQUDEELWVROXEOHGLHWDU\¿EHU
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)HUPHQWDWLRQRI¿EHUIUDFWLRQVLQUDEELWV 
GHWHUPLQHGDVWKHGLIIHUHQFHEHWZHHQWRWDOGLHWDU\¿EHU
TDFDQGWKHLQVROXEOH¿EHU9DQ6RHVWHWDO
7KH VROXEOH¿EHU FDOFXODWHGDV WKHGLIIHUHQFHEHWZHHQ
7')DQG1')TDF–NDFLVFRPPRQO\XVHG;LFFDWR
HWDOEXWWKLVYDOXHLVKLJKHUWKDQWKHYDOXHRE-
WDLQHGIURPRWKHUPHWKRGV$EDGHWDO
7KHEHQH¿WRIVROXEOH¿EHURQUDEELWKHDOWKPLJKW
be related to the improvement of gut barrier function in 
the small intestine and the fermentability of this fraction 
DORQJWKHGLJHVWLYHWUDFW7URFLQRHWDO7KHUHIRUH
the determination of the ileal and cecal digestibility of 
VROXEOH ¿EHU ZRXOG EH RI LQWHUHVW )XUWKHUPRUH WKH
QXWULWLRQDOPHDQLQJ RI HDFKPHWKRG IRU VROXEOH ¿EHU
GHWHUPLQDWLRQPLJKWEHGLIIHUHQWDQGZRUWK\RIEHLQJ
FODUL¿HG 3UHYLRXV UHVXOWV LQ UDEELWV *LGHQQH 
DQGSLJV -¡UJHQVHQHWDO:LOIDUWHWDO
UHSRUWHGSRRUGHJUDGDELOLW\RISODQW FHOOZDOOVEHIRUH
WKHFHFXPDFFRUGLQJWRWKHLUORZRUHYHQQHJDWLYHLOHDO
GLJHVWLELOLW\7KHVHUHVXOWVPLJKWEHUHODWHGWRWKHSUHV-
ence of endogenous carbohydrates in ileal digesta that 
ZRXOGEHUHFRYHUHGLQ7')DQDO\VLV$EDGHWDO
reported that intestinal mucins are partially retained in 
WKH7')UHVLGXHOHDGLQJWRDQRYHUHVWLPDWLRQRILOHDO
7')FRQWHQWDQGSURSRVHGDVLPSOHFRUUHFWLRQ
7KHDLPRI WKLVZRUNZDV WR LGHQWLI\ WKHHIIHFWV
RIW\SHRI¿EHUORZPHGLXPDQGKLJKVROXEOH¿EHU
OHYHOVLWHRIIHUPHQWDWLRQPHWKRGWRTXDQWLI\LQVRO-
XEOHDQGVROXEOH¿EHUDQGFRUUHFWLRQRIWKHLQWHVWLQDO
VROXEOH¿EHU FRQWHQW IRU LQWHVWLQDOPXFLQV RQ WKH GL-
JHVWLELOLW\RI¿EHUIUDFWLRQVLQUDEELWV
MATERIALS AND METHODS
Diets
7KUHHGLHWVZLWKGLIIHUHQWVROXEOH¿EHUFRQWHQWGH-
WHUPLQHGDVWKHGLIIHUHQFHEHWZHHQ7')DQG1')ZHUH
IRUPXODWHG7DEOH7KHORZVROXEOH¿EHULSFPH-
GLXPVROXEOH¿EHUMSFDQGKLJKVROXEOH¿EHUHSF
GLHWVFRQWDLQHGDQGRIVROXEOH¿EHURQ
'0EDVLVUHVSHFWLYHO\7KH06)GLHWKDGGHK\GUDWHG
DOIDOIDDVWKHPDLQVRXUFHRI¿EHU7KHRWKHUGLHWVZHUH
formulated by replacing half of the dehydrated alfalfa 
XVHGLQWKH06)GLHWE\DPL[WXUHRIEHHWDQGDSSOHSXOS
+6)GLHWRUE\DFRPELQDWLRQRIRDWKXOOVDQG
VR\D EHDQ SURWHLQ FRQFHQWUDWH 6R\FRPLO 3HFRQRP\
/RGHUV&URNODDQ:RUPHUYHHU7KH1HWKHUODQGV
/6)GLHW7KHVHGLHWVZHUHIRUPXODWHGWRFRQWDLQ
0-'(NJ'0DQGJGLJHVWLEOH&30-'(DFFRUG-
LQJ WR WKH QXWULHQW UHTXLUHPHQWV RI EUHHGLQJ GRHV GH
%ODV DQG0DWHRV 7KH\ DOVRKDG VLPLODU OHYHOV
RIVWDUFKDQG&3DQG7')ZKLFKUDQJHGIURPWR
'0 7DEOH $GGLWLRQDOO\ WKH\ FRQWDLQHG UR-
EHQLGLQHK\GURFKORULGH&\FRVWDW=RHWLV3DULV)UDQFH
DQG RI DOIDOIDPHDO ODEHOHGZLWK<E22 as indi-JHVWLEOHPDUNHU8GpQHWDO
$QLPDOVDQG+RXVLQJ
7KLUW\ 1HZ =HDODQG :KLWH î &DOLIRUQLDQ UDEELW
GRHVZHLJKLQJJZHUHVXUJLFDOO\¿WWHGZLWK
DJODVV7FDQQXODDWWKHLOHXPWRFPEHIRUHWKH
LOHRFHFRFROLF MXQFWLRQ DFFRUGLQJ WR WKHSURFHGXUHGH-
VFULEHGE\*LGHQQHHWDODQGLQFRPSOLDQFHZLWK
the Spanish guidelines for the care and use of animals 
LQ UHVHDUFK 6SDQLVK 5R\DO 'HFUHH  %2(
$IWHUZNRIUHFRYHU\UDEELWVUHDFKHGWKHLUSUH-
YLRXVOHYHORI$'),DQGZHUHUHDG\WREHJLQWKHWULDO
$QLPDOVZHUHLQGLYLGXDOO\KRXVHGLQZLUHPHWDEROLVP
FDJHVPHDVXULQJE\E\PPWKDWDOORZHG
IHFHVFROOHFWLRQ5DEELWVKDGDGOLELWXPDFFHVVWRIHHG
DQGZDWHU7KHKRXVLQJFRQGLWLRQVZHUHFRQWUROOHGGXU-
LQJ WKHZKROHH[SHULPHQWDOSHULRGDV IROORZVDK
OLJKWGDUNF\FOHZDVHVWDEOLVKHGWKHOLJKWZDVVZLWFKHG
RQDWKDQGWHPSHUDWXUHZDVNHSWEHWZHHQDQG
&E\KHDWLQJ DQG FRROLQJ V\VWHPV FRPELQHGZLWK
FRQWLQXRXVIRUFHGYHQWLODWLRQ
([SHULPHQWDO3URFHGXUH
$QLPDOV ZHUH UDQGRPO\ DOORWWHG WR HDFK H[SHUL-
PHQWDOGLHW UDEELWVGLHW$IWHUGRIDGDSWDWLRQ
SHULRG WR WKHGLHWV WKH IHHG LQWDNHZDV UHFRUGHG DQG
WKHZKROHIHFDOH[FUHWLRQZDVFROOHFWHGIRUFRQVHFX-
WLYHGD\V)ROORZLQJ WKHKDUG IHFHVFROOHFWLRQ LOHDO
VDPSOHVIURPHDFKUDEELWZHUHJDWKHUHGXQGHUJUDYLW\
IRUKGXULQJFRQVHFXWLYHGD\VGDQGPL[HGWR-
JHWKHU%RWKLOHDOVDPSOHVZHUHFROOHFWHGIURPWR
K WR DYRLG WKH HIIHFW RI WKH VRIW IHFHV H[FUHWLRQ
SHULRGRQWKHSURWHLQLOHDOÀRZ0HULQRDQG&DUDEDxR
 )HFDO DQG LOHDO VDPSOHVZHUH VWRUHG DW ±&
IUR]HQGULHGDQGJURXQGWRPPIRUIXUWKHUDQDO\VLV
7KH VDPSOHV ZHUH LQGLYLGXDOO\ JURXQG WR GHWHUPLQH
'0<EDVK*(&3VWDUFK7')LQVROXEOHGLHWDU\¿-
EHUIDFDFFRUGLQJWRWKH$2$&$2$&1')
VWHSLQYLWURSHSVLQSDQFUHDWLQ'0LQGLJHVWLELOLW\LQ
YLWURLQVROXEOH¿EHUDQGVROXEOH¿EHUFDOFXODWHGDVWKH
GLIIHUHQFHEHWZHHQ7')DQG,')TDF–IDFVROXEOH
¿EHUFDOFXODWHGDVWKHGLIIHUHQFHEHWZHHQ7')DQGLQ
YLWURLQVROXEOH¿EHU7')±LQYLWURLQVROXEOH¿EHURU
7')±1')7KHDSSDUHQWIHFDOGLJHVWLELOLW\RI'0DQG
GLHWDU\FRPSRQHQWV20*(&3VWDUFK7')LQVROX-
EOH¿EHUDQGVROXEOH¿EHUZHUHGHWHUPLQHGDFFRUGLQJ
WRWKH(XURSHDQUHIHUHQFHPHWKRG3HUH]HWDO
7KHDSSDUHQWLOHDOGLJHVWLELOLW\RI'0DQGGLHWDU\FRP-
SRQHQWV20&3VWDUFK7')LQVROXEOH¿EHUDQGVRO-
XEOH¿EHUZHUHGHWHUPLQHGE\WKHGLOXWLRQWHFKQLTXH
XVLQJ<EDVDPDUNHUDVIROORZV
Abad-Guamán et al.
LOHDODSSDUHQWGLJHVWLELOLW\RI'0 >±GLHWDU\<E
FRQFHQWUDWLRQLOHDO<EFRQFHQWUDWLRQ@îDQG
ileal apparent digestibility of dietary compo-
QHQWV >±GLHWDU\<EFRQFHQWUDWLRQîLOHDO
FRPSRQHQWFRQFHQWUDWLRQLOHDO<EFRQFHQWUDWLRQ
îGLHWDU\FRPSRQHQWFRQFHQWUDWLRQ@î
)XUWKHUPRUHWKHLQWHVWLQDOFUXGHPXFLQLQLOHDODQG
IHFDOGLJHVWDZDVGHWHUPLQHGWRH[SUHVV7')DQGVROX-
EOH¿EHUZLWKRXWLQWHVWLQDOPXFLQV$EDGHWDO
7KHFHFDOGLJHVWLELOLW\RIHDFKFKHPLFDOFRQVWLWXHQWZDV
FDOFXODWHGIRUHDFKUDEELWDVWKHGLIIHUHQFHEHWZHHQWKH
IHFDO DQG LOHDO GLJHVWLELOLW\&HFDO GLJHVWLELOLW\ RIPX-
FLQVZDVGHWHUPLQHG IRUHDFK UDEELWDV WKHGLIIHUHQFH
EHWZHHQPXFLQLOHDOÀRZDQGPXFLQIHFDOH[FUHWLRQ
$QDO\WLFDO0HWKRGV
3URFHGXUHV RI WKH$2$& ZHUH XVHG WR GH-
WHUPLQH'0PHWKRGDVKPHWKRG&3
PHWKRGHWKHUH[WUDFWPHWKRGVWDUFK
DP\ORJOXFRVLGDVHĮDP\ODVHPHWKRGPHWKRG
7')PHWKRGDQG,')PHWKRG'LHWDU\
1')ZDVGHWHUPLQHGXVLQJWKH¿OWHUEDJV\VWHP$QNRP
7HFKQRORJ\0DFHGRQ1<DFFRUGLQJWR0HUWHQVHWDO
 DQG D WKHUPRVWDEOH DP\ODVH ZLWKRXW DQ\ VRGL-
XPVXO¿WHZDVDGGHG,WZDVFRUUHFWHGIRU LWVRZQDVK
DQGSURWHLQDVLQGLFDWHGIRU,')'LHWDU\$')DQG$'/
ZHUH DQDO\]HGDFFRUGLQJ WR WKH$2$& PHWKRG
DQG9DQ6RHVWHWDOUHVSHFWLYHO\7KH
LQYLWUR LQVROXEOH¿EHUZDVSHUIRUPHG LQ$QNRPEDJV
$QNRP7HFKQRORJ\DQGWKHLQGLJHVWLEOHUHVLGXHZDV
FRUUHFWHGIRU&3DQGDVK$EDGHWDO7KHVROXEOH
¿EHUZDVFDOFXODWHGE\GLIIHUHQFHDV7')±,')7')±LQ
YLWUR LQVROXEOH ¿EHU RU 7')±1') *URVV HQHUJ\ZDV
7DEOH  ,QJUHGLHQW DQG FKHPLFDO FRPSRVLWLRQ RI
H[SHULPHQWDOGLHWVORZVROXEOH¿EHUPHGLXPVROXEOH
¿EHURUKLJKVROXEOH¿EHUGLHW
 
 
,WHP
7\SHRI¿EHU
/RZ
soluble
Medium 
soluble
High 
soluble
,QJUHGLHQWDVIHGEDVLV
'HK\GUDWHGDOIDOID   
2DWKXOOV  ± ±
Beet pulp ±  
Apple pulp ± ± 
Soybean meal concentrate  ± ±
%RLOHGZKHDW   
:KHDWEUDQ   
6XQÀRZHUPHDO   
Soybean meal   
6XQÀRZHUKXOOV   
Lard   
'HK\GUDWHGDOIDOIDPRUGDQFHGZLWK<E   
LO\VLQH+&/   
DL-methionine   
L-threonine   
Sodium chloride   
&DOFLXPR[LGH  ± 
0LQHUDOYLWDPLQSUHPL[   
$QDO\]HGFKHPLFDOFRPSRVLWLRQ'0
'0   
Ash   
&3   
&37')2   
&3,')   
&31')   
&3LQYLWURLQVROXEOH¿EHU   
(WKHUH[WUDFW   
Starch   
7')   
,QVROXEOH¿EHU
,')   
1')   
,QYLWURLQVROXEOH¿EHU   
$')RP6   
$'/RP7   
6ROXEOH¿EHU
7')±,')   
7')±1')   
7')±LQYLWURLQVROXEOH¿EHU   
*(0-NJ'0   
&DOFXODWHGFKHPLFDOFRPSRVLWLRQ'0
Lysine   
Methionine   
0HWKLRQLQHF\VWHLQH   
3URYLGHGE\,EpULFDGH1XWULFLyQ$QLPDO6/0DGULG6SDLQ0LQHUDO
DQGYLWDPLQFRPSRVLWLRQSHUNJRIFRPSOHWHGLHWPJRI0QDV0Q2
PJRI=QDV=Q2PJRI,DV.,PJRI)HDV)H62PJ
RI&XDV&X62PJRI&RDV&R62PJRI FKROLQH FKORULGH
PJRIULERÀDYLQPJRIFDOFLXP'SDQWRWKHQDWHPJRIQLFRWLQLF
DFLGPJRIPHQDGLRQHVRGLXPELVXO¿WH,8RIYLWDPLQ$DVUHWLQ\O
DFHWDWH,8RIYLWDPLQ'DVFKROHFDOFLSKHURO,8RIYLWDPLQ(
as ĮWRFRSKHURODFHWDWHPJRIF\DQRFREDODPLQPJRI WKLDPLQH
DQGPJRIUREHQLGLQHK\GURFKORULGH&\FRVWDW=RHWLV3DULV)UDQFH
2&37') &3OLQNHGWRWRWDOGLHWDU\¿EHU7')
&3,') &3OLQNHGWRLQVROXEOHGLHWDU\¿EHU,')
&31') &3OLQNHGWR1')1') ĮDP\ODVHQHXWUDOGHWHUJHQW¿-
EHUFRUUHFWHGIRUDVK
&3LQYLWURLQVROXEOH¿EHU &3OLQNHGWRLQYLWURLQVROXEOH¿EHU
6$')RP $')FRUUHFWHGIRUDVK
7$'/RP $'/FRUUHFWHGIRUDVK
7')±,') VROXEOH¿EHUFDOFXODWHGDVGLIIHUHQFHEHWZHHQ7')DQG,')
7')±1') VROXEOH¿EHUFDOFXODWHGDV WKHGLIIHUHQFHEHWZHHQ7')
DQG1')
7')±LQYLWURLQVROXEOH¿EHU VROXEOH¿EHUFDOFXODWHGDVGLIIHUHQFH
EHWZHHQ7')DQGLQYLWURLQVROXEOH¿EHU
&DOFXODWHGYDOXHVDFFRUGLQJWR)XQGDFLRQ(VSDxRODSDUDHO'HVDUUROOR
GHOD1XWULFLyQ$QLPDO'H%ODVHWDO
)HUPHQWDWLRQRI¿EHUIUDFWLRQVLQUDEELWV 
GHWHUPLQHGE\DGLDEDWLFFDORULPHWU\'LHWVZHUHDQDO\]HG
LQ WULSOLFDWH DQG LOHDOGLJHVWDDQG IHFHVZHUHDQDO\]HG
LQGXSOLFDWH2QHJUDPRILOHDOFRQWHQWDQGJRIIHFHV
IURPHDFK UDEELWZHUHXVHG WR DQDO\]H WKHLU FUXGHPX-
FLQFRQWHQWZKLFKZDVGHWHUPLQHGXVLQJWKHPHWKRGRI
SUHFLSLWDWLRQZLWKHWKDQRO/HWHUPHHWDO5RPHUR
HWDODQGXVLQJSHFWLQDVH6LJPD36LJPD
$OGULFK6W/RXLV02WRUHPRYHVROXEOH¿EHU$EDGHW
DO&UXGHSURWHLQRQIHFDOPXFLQZDVGHWHUPLQHG
XVLQJRQO\SRROHGVDPSOHIRUHDFKWUHDWPHQWGXHWRWKH
VPDOODPRXQWRIUHVLGXHREWDLQHG$GGLWLRQDOO\WKH<E
FRQWHQWRIGLHWVDQGLOHDOGLJHVWDZHUHDQDO\]HGE\DWRP-
LF DEVRUSWLRQ VSHFWURPHWU\ 6PLWK+LHIWMH 7KHUPR
-DUUHO$VK$QGRYHU0$*DUFtDHWDO
6WDWLVWLFDO$QDO\VLV
5HSHDWHGPHDVXUHVDQDO\VLVZDVXVHGWRDQDO\]HWKH
results obtained for apparent ileal and cecal digestibility 
XVLQJ DPL[HGPRGHO 6$6 ,QVW ,QF&DU\1&7KH
PRGHOIRU'020DQGVWDUFKGLJHVWLELOLW\LQFOXGHGDV
¿[HGVRXUFHVRIYDULDWLRQ WKHVROXEOH¿EHU OHYHOGLHW
WKHVLWHRIGLJHVWLRQLOHXPYVFHFXPDQGWKHLULQWHUDF-
WLRQ7KHPRGHOIRU&3DQG7')GLJHVWLELOLW\LQFOXGHG
DV¿[HGVRXUFHVRIYDULDWLRQWKHVROXEOH¿EHUOHYHOGLHW
WKHVLWHRIGLJHVWLRQIHUPHQWDWLRQWKHPXFLQFRUUHFWLRQ
DQGWKHLU LQWHUDFWLRQV7KHPRGHOIRULQVROXEOH¿EHUGL-
JHVWLELOLW\LQFOXGHGDV¿[HGHIIHFWVWKHVROXEOH¿EHUOHY-
HOGLHWWKHVLWHRIIHUPHQWDWLRQWKHPHWKRGDQGWKHLU
LQWHUDFWLRQV7KH¿[HGHIIHFWVRI WKHPRGHOIRUVROXEOH
¿EHUGLJHVWLELOLW\ZHUHWKHVROXEOH¿EHUOHYHOGLHWWKH
VLWHRI IHUPHQWDWLRQ WKHPHWKRG WKHPXFLQFRUUHFWLRQ
DQGWKHLULQWHUDFWLRQV7RFRPSDUHWKHLQVROXEOHZLWKWKH
FRUUHFWHG VROXEOH ¿EHU GLJHVWLELOLW\ DPRGHOZDV XVHG
FRQWDLQLQJVROXEOH¿EHUOHYHOGLHWVLWHRIIHUPHQWDWLRQ
LOHXPYVFHFXP¿EHUIUDFWLRQLQVROXEOHYVVROXEOH
DQGPHWKRGDV¿[HGVRXUFHVRIYDULDWLRQ7KHPRGHOIRU
GDLO\IHUPHQWHG¿EHURQFHFRUUHFWHGIRUPXFLQVLQFOXG-
HG'0,DVFRYDULDWHDQGWKHVROXEOH¿EHUOHYHOGLHWVLWH
RIIHUPHQWDWLRQLOHXPYVFHFXP¿EHUIUDFWLRQLQVROX-
EOHYVVROXEOHDQGPHWKRGDV¿[HGVRXUFHVRIYDULDWLRQ
,QDOOFDVHVWKHUDEELWZDVLQFOXGHGDVDUDQGRPYDULDEOH
LQ WKHPRGHO$FRPSRXQGV\PPHWU\VWUXFWXUHZDV¿W-
WHGEHFDXVHLWVKRZHGWKHORZHVWYDOXHRIWKH6FKZDU]
%D\HVLDQFULWHULRQ/LWWHOOHWDO
7KH UHVXOWV REWDLQHG IRU IHFDO GLJHVWLELOLW\ ZHUH
DQDO\]HG XVLQJ DPL[HGPRGHO FRQVLGHULQJ WKH VROX-
EOH¿EHU OHYHO GLHW DV WKHPDLQ VRXUFHRIYDULDWLRQ
IRU'020VWDUFKDQG*(GLJHVWLELOLW\7KHPRGHO
IRUIHFDO&3DQG7')GLJHVWLELOLW\LQFOXGHGDV¿[HG
VRXUFHVRIYDULDWLRQWKHHIIHFWRIWKHVROXEOH¿EHUOHY-
HOGLHWDQGWKHPXFLQFRUUHFWLRQIRULQVROXEOH¿EHU
GLJHVWLELOLW\WKHPRGHOLQFOXGHGWKHVROXEOH¿EHUOHYHO
GLHWDQGWKHPHWKRGDQGIRUWKHVROXEOH¿EHUGLJHVW-
LELOLW\WKHPRGHOLQFOXGHGWKHVROXEOH¿EHUOHYHOGLHW
PHWKRGDQGPXFLQFRUUHFWLRQ
7KHPRGHOIRUWKHLOHDOÀRZRIGLHWDU\FRPSRQHQWV
KDGDVVRXUFHRIYDULDWLRQWKHVROXEOH¿EHUOHYHOGLHW
DQGWKH'0,DVDFRYDULDWHDQGIRULQVROXEOHDQGPX-
FLQFRUUHFWHGVROXEOH¿EHUDOVRFRQWDLQHGWKHPHWKRG
,QWKHVHPRGHOVDOO WKHLQWHUDFWLRQVDPRQJWKH¿[HG
IDFWRUVZHUHDOVRFRQVLGHUHG7KHGDWDDUHSUHVHQWHG
DVOHDVWVTXDUHVPHDQVDQGWKH\ZHUHFRPSDUHGXVLQJ
a protected tWHVW/LQHDUUHJUHVVLRQVEHWZHHQDOOPHD-
surements of the amount of insoluble and soluble fer-
PHQWHG¿EHUXVLQJGLIIHUHQWPHWKRGVZHUHGHWHUPLQHG
LQFOXGLQJIHHGLQWDNHDVFRYDULDWH
RESULTS
7KH'0,GLGQRWGLIIHUDPRQJUDEELWVIHGGLIIHUHQW
GLHWDU\WUHDWPHQWVDQGJ'0GIRUWKH
/6)06)DQG+6)GLHWVUHVSHFWLYHO\6(0 
P    GDWD QRW VKRZQ ,Q UDEELWV IHG WKH+60
GLHWWKHDYHUDJHRILOHDODQGFHFDOGLJHVWLELOLW\RI'0
DQG20LQFUHDVHGE\FRPSDUHGZLWKWKHRWKHU
JURXSVP7DEOH+RZHYHUWKHW\SHRIGLHW
GLGQRWLQÀXHQFHLOHDODQGFHFDO'020DQGVWDUFK
GLJHVWLELOLW\,QWKHLOHXPRIWKHIHFDOGLJHVWLEOH
'0 DQG20ZDV GLJHVWHG DQG DOPRVW DOO RI WKH IH-
FDO GLJHVWLEOH VWDUFK P   ZDV GLJHVWHG
+RZHYHUIHFDO'020DQG*(GLJHVWLELOLW\RIUDE-
ELWV IHG WKH+6)GLHWZHUH KLJKHU WKDQ WKRVH RI
UDEELWVIHGWKHRWKHUGLHWVP
,OHDO DQG IHFDO FRQFHQWUDWLRQ RI FUXGHPXFLQ LQ-
FUHDVHGIURPWKH/6)WRWKH+6)GLHWE\DQG
P7DEOH,QDGGLWLRQWKHLOHDOFUXGHPXFLQ
ÀRZJ'0GRIWKHUDEELWVIHGWKH+6)ZDVKLJKHU
WKDQ WKDW RI UDEELWV IHG WKH/6) GLHW P   $
VLPLODUHIIHFWEXWVPDOOHULQPDJQLWXGHZDVREVHUYHG
IRUWKHIHFDOFUXGHPXFLQÀRZZKHQLWZDVH[SUHVVHG
SHUNLORJUDPRI'0,P 7KHDSSDUHQWFHFDO
crude mucin fermentation of the rabbits fed the HSF 
GLHWZDVKLJKHUWKDQWKDWRIUDEELWVIHGWKH06)DQG
/6)GLHWVYVP ,OHDODQGIHFDO
FUXGHPXFLQFRQWDLQHGDQG&3
5DEELWV IHG WKH/6)GLHW VKRZHG DQ LOHDO&3GL-
JHVWLELOLW\KLJKHU WKDQ UDEELWV IHG WKHRWKHUGL-
HWV  YV P   7DEOH  7KHVH YDO-
XHVLQFUHDVHGE\SHUFHQWDJHXQLWVZKHQWKH\ZHUH
FRUUHFWHG IRU WKH LOHDOPXFLQ&3  YV P = 
1RGLIIHUHQFHZDV IRXQG LQ FHFDO&3GLJHVW-
LELOLW\DPRQJUDEELWVIHGWKHWKUHHH[SHULPHQWDOGLHWV
DQG LW GHFUHDVHG E\  XQLWVZKHQ WKHPXFLQ&3
ZDVFRQVLGHUHGYVP )HFDO&3
GLJHVWLELOLW\RIUDEELWVIHGWKH/6)GLHWZDVKLJKHU
WKDQWKDWRIUDEELWVIHGWKH06)GLHWP ZLWK
WKH+6)GLHWJHQHUDWLQJDQLQWHUPHGLDWHYDOXH2QFH
Abad-Guamán et al.
FRUUHFWHGIRUIHFDOPXFLQ&3IHFDO&3GLJHVWLELOLW\LQ-
FUHDVHGE\XQLWVP
,OHDOGLJHVWLELOLW\RI7')LQFUHDVHGIURPWKH/6)WR
WKH+6)GLHWJURXSYVP7DEOH
EXWWKHFHFDOGLJHVWLELOLW\RI7')ZDVXQDIIHFWHGE\WKH
GLHWRQDYHUDJHUHVXOWLQJLQDQLQWHUDFWLRQGLHW
îVLWHRIIHUPHQWDWLRQP,OHDO7')GLJHVWLELOLW\
LQFUHDVHGE\XQLWVZKHQLWZDVFRUUHFWHGIRUPX-
FLQV PZKHUHDVFHFDOGLJHVWLELOLW\GHFUHDVHG
E\XQLWVP$VDUHVXOWDQLQWHUDFWLRQPX-
FLQ FRUUHFWLRQî VLWH RI IHUPHQWDWLRQZDV IRXQG P < 
2QFHFRUUHFWHGIRUPXFLQFRQWHQWDURXQG
RIGLJHVWLEOH7')ZDVIHUPHQWHGLQWKHLOHXPDQG
LQWKHFHFXPYVUHVSHFWLYHO\P
+RZHYHU LWGHSHQGHGRQWKHW\SHRIGLHWEHFDXVHWKH
LQFUHPHQW RI GLHWDU\ VROXEOH ¿EHU FRQWHQW UDLVHG WKH
SURSRUWLRQ RIPXFLQ FRUUHFWHG7') IHUPHQWHG LQ WKH
LOHXPIURPWRIRUWKH/6)WRWKH+6)GLHWVUH-
VSHFWLYHO\P$FFRUGLQJO\UDEELWVIHGWKH+6)
diet fermented daily in the ileum more than double the 
7')RIWKRVHIHGWKH06)DQG/6)GLHWVYVJ
7')GP)LJEXWDVLPLODUDPRXQWLQWKHFH-
FXPJ7')G5DEELWVIHGWKH06)DQG/6)GL-
HWVIHUPHQWHGGRXEOHDPRXQWRI7')LQWKHFHFXPWKDQ
LQWKHLOHXPYVJ7')GP)LJ
)HFDOGLJHVWLELOLW\RI7')UDLVHGIURPWRIRU
WKH/6)DQG+6)GLHWJURXSVUHVSHFWLYHO\P
0RUHRYHULWLQFUHDVHGE\XQLWVRQFHFRUUHFWHGIRU
IHFDOPXFLQP
,OHDOGLJHVWLELOLW\RILQVROXEOH¿EHURIUDEELWVIHGWKH
+6)ZDVJUHDWHU WKDQIRU WKRVHIHGWKH/6)GLHW
YVP7DEOHEXWFHFDOGLJHVWLELOLW\ZDV
VLPLODU DPRQJ WKH  GLHW JURXSV  RQ DYHUDJH
OHDGLQJWRDQLQWHUDFWLRQEHWZHHQW\SHRI¿EHUîVLWHRI
IHUPHQWDWLRQP 1RHIIHFWRIWKHPHWKRGVXVHG
WRGHWHUPLQHLQVROXEOH¿EHUZDVIRXQGRQLWVGLJHVWLELOLW\
7DEOH(IIHFWRIW\SHRI¿EHUDQGVLWHRIGLJHVWLRQRQ
DSSDUHQWLOHDOFHFDODQGIHFDOGLJHVWLELOLW\RIGLHWDU\
components in rabbits
,WHP '0 20 Starch *(
,OHDOGLJHVWLELOLW\
/RZVROXEOH¿EHU    ±
0HGLXPVROXEOH¿EHU    ±
+LJKVROXEOH¿EHU    ±
&HFDOGLJHVWLELOLW\
/RZVROXEOH¿EHU    ±
0HGLXPVROXEOH¿EHU    ±
+LJKVROXEOH¿EHU    ±
SEM ±
7\SHRI¿EHUGLHW    ±
Site of digestion    ±
7\SHRI¿EHUîVLWHRIGLJHVWLRQ    ±
P-value
7\SHRI¿EHUGLHW    ±
Site of digestion    ±
7\SHRI¿EHUîVLWHRIGLJHVWLRQ    ±
)HFDOGLJHVWLELOLW\
/RZVROXEOH¿EHU b b  b
0HGLXPVROXEOH¿EHU b b  b
+LJKVROXEOH¿EHU a a  a
SEM    
P-value
7\SHRI¿EHUGLHW    
DE0HDQYDOXHVLQWKHVDPHFROXPQIRUHDFKVLWHRIGLJHVWLRQZLWKD
GLIIHUHQWVXSHUVFULSWGLIIHUP
n UDEELWVGLHWLQHDFKVLWHRIGLJHVWLRQ
7DEOH(IIHFWRIW\SHRI¿EHUORZVROXEOH¿EHUPHGLXPVROXEOH¿EHURUKLJKVROXEOH¿EHUGLHWRQLOHDODQG
fecal mucin content in rabbits
 
,WHP
7\SHRI¿EHU  
SEM
 
P-value/RZVROXEOH Medium soluble High soluble
,OHDOFUXGHPXFLQ
J'0NJGU\LOHDOGLJHVWD c b a  
J'0G b b a  
JNJRI'0, c b a  
&3LOHDOPXFLQ     
Fecal crude mucin
J'0NJRIGU\IHFDOGLJHVWD b a a  
J'0G     
JNJRI'0, b a ab  
&3IHFDOPXFLQ2    ± ±
$SSDUHQWFHFDOIHUPHQWDWLRQRIPXFLQ b b a  
D±F0HDQYDOXHVLQWKHVDPHURZZLWKDGLIIHUHQWVXSHUVFULSWGLIIHUP
n UDEELWVGLHW
2&3RQIHFDOPXFLQZDVGHWHUPLQHGXVLQJRQO\SRROHGVDPSOHIRUHDFKWUHDWPHQWGXHWRWKHVPDOOUHVLGXHREWDLQHG
)HUPHQWDWLRQRI¿EHUIUDFWLRQVLQUDEELWV 
DWWKHLOHXPRUFHFXP,OHDODQGFHFDOGLJHVWLELOLW\RILQ-
VROXEOH¿EHUVKRZHGRQDYHUDJHVLPLODUYDOXHVYV
P $FFRUGLQJWRWKHVHUHVXOWVDSSUR[L-
PDWHO\KDOIRIWKHWRWDOIHUPHQWHGLQVROXEOH¿EHU
RFFXUUHGEHIRUH WKH FHFXP&RQVHTXHQWO\ WKH IHFDOGL-
JHVWLELOLW\RILQVROXEOH¿EHUZDVJUHDWHUIRUUDEELWVIHG
the HSF diet than for those fed the MSF and LSF diets 
 YV P   7DEOH  )HFDO GLJHVWLELO-
LW\RILQVROXEOH¿EHUPHDVXUHGDV1')ZDVKLJKHUWKDQ
WKDWPHDVXUHGDV,')RULQYLWURLQVROXEOH¿EHUYV
P7KHDPRXQWVRI1'),')DQGLQYL-
WURLQVROXEOH¿EHUIHUPHQWHGJGLQWKHZKROHGLJHVWLYH
WUDFWZHUHKLJKO\FRUUHODWHGrP7KLV
FRUUHODWLRQUHPDLQHGKLJKEHWZHHQWKHDPRXQWRI1')
DQG ,') IHUPHQWHG LQERWK WKH LOHXPDQGFHFXPr
P,QFRQWUDVWWKHFRUUHODWLRQEHWZHHQWKH
LQYLWURLQVROXEOH¿EHUDQGWKH1')RU,')IHUPHQWHG
LQWKHLOHXPDQGFHFXPGHFUHDVHGIURPWR
PRUHYHQGLVDSSHDUHGEHWZHHQLQYLWURLQVROXEOH
¿EHUDQG,')IHUPHQWHGLQWKHFHFXP
The rabbits fed the HSF diet had a greater ileal 
GLJHVWLELOLW\RI VROXEOH¿EHU WKDQ WKRVH IHG WKH06)
DQG/6)GLHWVYVUHVSHFWLYHO\P
7DEOH,WZDVXQLWVJUHDWHUZKHQLWZDVFRU-
rected using the ileal mucin content than the uncor-
UHFWHGYDOXHYVP:KHQWKHLOHDO
VROXEOH¿EHUGLJHVWLELOLW\ZDVQRWFRUUHFWHGIRUPXFLQ
LW VKRZHG QHJDWLYH YDOXHV IRU UDEELWV IURP WKH /6)
DQG06)GLHWJURXSV±DQG±EHLQJSRVL-
WLYHRQO\IRUWKRVHRIWKH+6)GLHWJURXS,OHDO
GLJHVWLELOLW\RIVROXEOH¿EHUEHFDPHSRVLWLYHIRUUDE-
bits fed the LSF and MSF diets after its correction for 
PXFLQFRQWHQW DQGZKHUHDV LW VKRZHG
DKLJKHUYDOXH IRU WKRVHRI+6)GLHWJURXS 
2QFH FRUUHFWHG IRU PXFLQ FRQWHQW WKH LOHDO GLJHVW-
LELOLW\RIVROXEOH¿EHUIRUHDFKGLHWJURXSZDVQRWDI-
IHFWHGE\WKH¿EHUPHWKRGRORJ\XVHG,OHDOGLJHVWLELO-
7DEOH  (IIHFW RI W\SH RI ¿EHU ORZ VROXEOH ¿EHU
>/6)@PHGLXPVROXEOH¿EHU>06)@RUKLJKVROXEOH
¿EHU>+6)@GLHWPXFLQFRUUHFWLRQDQGVLWHRIGLJHV-
WLRQIHUPHQWDWLRQ RQ DSSDUHQW LOHDO FHFDO DQG IHFDO
GLJHVWLELOLW\RI&3DQGWRWDOGLHWDU\¿EHULQUDEELWV
Mucin correction
&3 7RWDOGLHWDU\¿EHU
1R <HV 1R <HV
,OHDOGLJHVWLELOLW\
LSF a a b b
MSF b b b b
HSF b b a a
Average    
&HFDOGLJHVWLELOLW\
LSF    
MSF    
HSF    
Average    
SEM
7\SHRI¿EHUGLHW  
0XFLQFRUUHFWLRQVLWHRIGLJHVWLRQ2  
Fiber method ± ±
7\SHRI¿EHUîVLWHRIGLJHVWLRQ  
Mucin correction × site of digestion  
P-value
7\SHRI¿EHUGLHW  
Mucin correction  
Site of digestion  
7\SHRI¿EHUîVLWHRIGLJHVWLRQ  
Mucin correction × site of digestion  
)HFDOGLJHVWLELOLW\
LSF a a c b
MSF b b b b
HSF ab ab a a
Average    
SEM
7\SHRI¿EHUGLHW  
Mucin correction  
7\SHRI¿EHUîPXFLQFRUUHFWLRQ  
P-value
7\SHRI¿EHUGLHW  
Mucin correction  
7\SHRI¿EHUîPXFLQFRUUHFWLRQ  
DE0HDQYDOXHVLQWKHVDPHFROXPQDQGVLWHRIGLJHVWLRQIHUPHQWDWLRQIRU
HDFKHIIHFWZLWKDGLIIHUHQWVXSHUVFULSWGLIIHUP
n UDEELWVGLHW6WDQGDUGHUURURIWKHPHDQYDOXHVIRULQWHUDFWLRQW\SH
RI¿EHUîPXFLQFRUUHFWLRQîVLWHRIGLJHVWLRQIHUPHQWDWLRQIRULOHDODQGFH-
FDO&3DQGWRWDOGLHWDU\¿EHUGLJHVWLELOLW\ZHUHDQGUHVSHFWLYHO\
2Standard error of the mean values for mucin correction and site of diges-
WLRQIHUPHQWDWLRQZHUHWKHVDPHIRU&3DQGWRWDOGLHWDU\¿EHU
7KHLQWHUDFWLRQVQRWVKRZQZHUHQRWVLJQL¿FDQWP!
)LJXUH(IIHFWRIW\SHRI¿EHUORZ>Ŷ@PHGLXP> @RUKLJKVRO-
XEOH¿EHUGLHW>Ƒ@DQGVLWHRIIHUPHQWDWLRQLOHXPYVFHFXPRQWKHGDLO\
WRWDOGLHWDU\¿EHU7')IHUPHQWHGJ7')GFRUUHFWHGIRUPXFLQFRQWHQW
DQGFRQVLGHULQJWKH'0,DVFRYDULDWHPtypeRI¿EHUîVLWHRIIHUPHQWDWLRQ
9DOXHVDUHPHDQV6(0n DE:LWKLQHDFKVHJPHQW
PHDQYDOXHVZLWKDGLIIHUHQWOHWWHUGLIIHUP
Abad-Guamán et al.
7DEOH(IIHFWRIW\SHRI¿EHUORZVROXEOH¿EHU>/6)@PHGLXPVROXEOH¿EHU>06)@RUKLJKVROXEOH¿EHU>+6)@
GLHWPXFLQFRUUHFWLRQ¿EHUPHWKRGDQGVLWHRIIHUPHQWDWLRQRQDSSDUHQWLOHDOFHFDODQGIHFDOGLJHVWLELOLW\RI
LQVROXEOHDQGVROXEOH¿EHULQUDEELWV
 
 
Fiber method
,QVROXEOH¿EHU 6ROXEOH¿EHU
,QVROXEOH 
GLHWDU\¿EHU
,QYLWUR 
LQVROXEOH¿EHU
1') 7RWDOGLHWDU\¿EHU± 
LQVROXEOHGLHWDU\¿EHU
7RWDOGLHWDU\¿EHU± 
LQYLWURLQVROXEOH¿EHU
Total dietary 
¿EHU±1')
Mucin correction 1R <HV 1R <HV 1R <HV
,OHDOGLJHVWLELOLW\
LSF b b b ±b b b b b b
MSF ab ab b ±b b ±b b b b
HSF a a a a a a a a a
Average         
&HFDOGLJHVWLELOLW\
LSF    a a a a a a
MSF    a a a a a a
HSF    b b b b b b
Average         
SEM2
7\SHRI¿EHUGLHW  
0XFLQFRUUHFWLRQVLWHRIIHUPHQWDWLRQ  
Fiber method  
7\SHRI¿EHUîVLWHRIIHUPHQWDWLRQ  
Mucin correction × site of fermentation ± 
Fiber method × site of fermentation  
P-value
7\SHRI¿EHUGLHW  
Mucin correction ± 
Fiber method  
Site of digestion  
7\SHRI¿EHUîVLWHRIIHUPHQWDWLRQ  
Mucin correction × site of digestion ± 
Fiber method × site of fermentation  
)HFDOGLJHVWLELOLW\
LSF b b b   b b b b
MSF b b b   a a ab ab
HSF a a a   a a a a
Average B B A      
SEM2
7\SHRI¿EHUGLHW  
Mucin correction ± 
Fiber method  
7\SHRI¿EHUîPXFLQFRUUHFWLRQ ± 
7\SHRI¿EHUî¿EHUPHWKRG  
P-value
7\SHRI¿EHUGLHW  
Mucin correction ± 
Fiber method  
7\SHRI¿EHUî¿EHUPHWKRG  
DE0HDQYDOXHVLQWKHVDPHFROXPQDQGVLWHRIIHUPHQWDWLRQIRUHDFKHIIHFWZLWKDGLIIHUHQWVXSHUVFULSWGLIIHUP
$%$YHUDJHYDOXHVLQWKHVDPHURZIRULQVROXEOH¿EHUZLWKDGLIIHUHQWVXSHUVFULSWGLIIHUP
n UDEELWVGLHW6WDQGDUGHUURURIWKHPHDQYDOXHVIRULQWHUDFWLRQW\SHRI¿EHUî¿EHUPHWKRGîVLWHRIIHUPHQWDWLRQIRULOHDODQGFHFDOLQVROXEOHDQG
VROXEOH¿EHUGLJHVWLELOLW\ZHUHDQGUHVSHFWLYHO\
26WDQGDUGHUURURIWKHPHDQYDOXHIRULQWHUDFWLRQW\SHRI¿EHUîPXFLQFRUUHFWLRQî¿EHUPHWKRGîVLWHRIIHUPHQWDWLRQIRULOHDODQGFHFDOLQVROXEOH¿EHUGL-
JHVWLELOLW\ZDV6WDQGDUGHUURURIWKHPHDQYDOXHIRULQWHUDFWLRQW\SHRI¿EHUîPXFLQFRUUHFWLRQî¿EHUPHWKRGIRUIHFDOVROXEOH¿EHUGLJHVWLELOLW\ZDV
6WDQGDUGHUURURIWKHPHDQYDOXHVIRUPXFLQFRUUHFWLRQDQGVLWHRIIHUPHQWDWLRQZHUHWKHVDPHIRUVROXEOH¿EHUGLJHVWLELOLW\
7KHLQWHUDFWLRQVQRWVKRZQZHUHQRWVLJQL¿FDQWP!
)HUPHQWDWLRQRI¿EHUIUDFWLRQVLQUDEELWV 
LW\RI VROXEOH¿EHU FRUUHFWHG IRUPXFLQZDVKLJKHU
WKDQ WKDW IRU LQVROXEOH ¿EHU IRU UDEELWV IHG WKH+6)
GLHWYVPDQGQRGLIIHUHQFHZDV
GHWHFWHGIRUDQLPDOVZKRUHFHLYHGWKH/6)DQG06)
GLHWVYV$VDFRQVHTXHQFHWKHDPRXQW
RIIHUPHQWHGVROXEOH¿EHURQFHFRUUHFWHGIRUPXFLQ
FRQWHQW LQ WKH LOHXPZDV ORZHU WKDQ WKH IHUPHQWHG
LQVROXEOH¿EHUIRUUDEELWVIHGWKH/6)GLHWYV
JGP)LJDQGWKH06)GLHWYVJG
PEXWLWZDVVLPLODUIRUWKRVHJLYHQWKH+6)
GLHWYVJG,QFRQWUDVWWRWKHLOHDOGLJHVWLELO-
LW\ FHFDO GLJHVWLELOLW\RI VROXEOH¿EHUZDV ORZHU IRU
WKH+6)FRPSDUHGZLWKWKH06)DQG/6)GLHWJURXSV
YVPUHVXOWLQJLQDQLQWHUDFWLRQ
GLHWîVLWHRIIHUPHQWDWLRQP&RUUHFWLRQIRU
ileal and fecal mucin content decreased cecal soluble 
¿EHUGLJHVWLELOLW\E\XQLWVFRPSDUHGZLWK WKH
XQFRUUHFWHGYDOXHP7KLVHIIHFWZDVRSSRVLWH
to that recorded in the ileum and led to an interaction 
PXFLQ FRUUHFWLRQ î VLWH RI IHUPHQWDWLRQ P  
2QFHFRUUHFWHG IRU LOHDODQG IHFDOPXFLQFRQWHQWGL-
JHVWLELOLW\ RI VROXEOH ¿EHU LQ WKH FHFXPZDV KLJKHU
WKDQLQWKHLOHXPYVP+RZHYHU
it depended on the type of diet because the increment 
RIGLHWDU\VROXEOH¿EHUFRQWHQWUDLVHGWKHSURSRUWLRQ
RIVROXEOH¿EHUIHUPHQWHGLQWKHLOHXPIURPWR
 IRU WKH/6)DQG+6)GLHWJURXSV UHVSHFWLYH-
O\PEXWGHFUHDVHGLW LQ WKHFHFXPYV
IRU WKH+6)DQGWKHDYHUDJHRI WKH06)DQG
/6)GLHWJURXSVUHVSHFWLYHO\P$VDFRQVH-
TXHQFHWKHDPRXQWRIVROXEOH¿EHUIHUPHQWHGLQWKH
FHFXPZDVJUHDWHUWKDQLQWKHLOHXPIRUUDEELWVZKR
UHFHLYHGWKH/6+DQG06)GLHWVYVJGP < 
)LJEXWVLPLODUIRUWKRVHJLYHQWKH+6)GLHW
YVJG7KHPHWKRGXVHGWRTXDQWLI\VROXEOH
¿EHUGLGQRWDIIHFWLWVLOHDOGLJHVWLELOLW\EXWLQÀXHQFHG
LWVFHFDOGLJHVWLELOLW\EHLQJORZHUIRU7')±1')WKDQ
IRUWKHRWKHUPHWKRGVYVP 
DQGFRQVHTXHQWO\ WKH LQWHUDFWLRQ¿EHUPHWKRGîVLWH
RIIHUPHQWDWLRQZDVVLJQL¿FDQWP 7KHIHFDO
GLJHVWLELOLW\RIVROXEOH¿EHULQFUHDVHGZLWKWKHGLHWDU\
VROXEOH¿EHUOHYHOP7DEOH0RUHRYHULWV
YDOXHGHFUHDVHGVXFFHVVLYHO\PZKHQLWZDV
GHWHUPLQHG DV 7')±,') 7')±LQ YLWUR LQVROXEOH ¿-
EHUDQG7')±1')$QLQWHUDFWLRQGLHWîPHWKRGZDV
IRXQGIRUIHFDOGLJHVWLELOLW\RIVROXEOH¿EHUP
7DEOHEHFDXVHLWZDVORZHUIRUWKH/6)FRPSDUHG
ZLWK WKH +6) GLHW JURXS EXW IRU 7')±,') UDEELWV
IHG/6)DQG+6)GLHWVVKRZHGVLPLODUYDOXHV2QFH
FRUUHFWHG IRU IHFDOPXFLQ FRQWHQW IHFDO GLJHVWLELOLW\
RI VROXEOH ¿EHU LQFUHDVHG E\ XQLWV P  
7KHDPRXQWVRIIHUPHQWHG7')±1')7')±,')DQG
7')±LQ YLWUR LQVROXEOH ¿EHU LQ WKH ZKROH GLJHVWLYH
WUDFWZHUHKLJKO\FRUUHODWHGrP7KLV
FRUUHODWLRQUHPDLQHGKLJKEHWZHHQWKHDPRXQWRIIHU-
PHQWHG7')±1')DQG7')±,') LQERWK WKH LOHXP
DQG FHFXP r  P +RZHYHU WKH FRU-
UHODWLRQ DPRQJ WKH DPRXQW RI IHUPHQWHG7')LQ YL-
WURLQVROXEOH¿EHUDQG7')1')RU7'),')LQWKH
LOHXPGHFUHDVHG IURP WR P   RU
HYHQ GLVDSSHDUHG LQ WKH FHFXP$OO WKH LQWHUDFWLRQV
QRWPHQWLRQHGZHUHQRWVLJQL¿FDQW
5DEELWV IHG WKH/6)GLHW VKRZHG WKH ORZHVW LOHDO
ÀRZ RI WRWDO DQGPXFLQ&3 P  7DEOH 1R
HIIHFWZDVREVHUYHGLQWKHLOHDOÀRZRI'020&3
OLQNHGWR1')DQGVWDUFKEXWWKH7')LOHDOÀRZFRU-
)LJXUH(IIHFWRIW\SHRI¿EHUORZ>Ŷ@PHGLXP> @RUKLJKVROXEOH
¿EHUGLHW>Ƒ@VLWHRIIHUPHQWDWLRQLOHXPYVFHFXPDQG¿EHUIUDFWLRQVRO-
XEOHYVLQVROXEOHRQGDLO\¿EHUIHUPHQWHGJGFRUUHFWHGIRUPXFLQFRQWHQW
DQGFRQVLGHULQJWKH'0,DVFRYDULDWH9DOXHVIRUIHUPHQWHGVROXEOHDQG
LQVROXEOH¿EHUDUHWKHDYHUDJHRIWKHPHWKRGVHYDOXDWHGPW\SHRI¿EHUîVLWH
RIIHUPHQWDWLRQî¿EHUIUDFWLRQ 9DOXHVDUHPHDQV6(0n DE:LWKLQHDFKFRPELQDWLRQW\SHRI¿EHUîVLWHRIIHUPHQWDWLRQPHDQYDOXHV
ZLWKDGLIIHUHQWOHWWHUGLIIHUP:LWKLQHDFKVHJPHQWLQGLFDWHVWKDW
PHDQ¿EHUIUDFWLRQYDOXHVIRUHDFKW\SHRI¿EHUGLIIHUP
7DEOH  (IIHFW RI W\SH RI ¿EHU ORZ VROXEOH ¿EHU
PHGLXPVROXEOH¿EHURUKLJKVROXEOH¿EHUGLHWRQLOHDO
ÀRZJGRIGLHWDU\FRPSRQHQWVLQUDEELWV
,WHP
7\SHRI¿EHU  
 
SEM
 
 
P-value
/RZ
soluble
Medium 
soluble
High 
soluble
'0     
20     
&3 b a a  
&3PXFLQ2 b a a  
&31')     
Starch     
7') mucin corrected a b c  
D±F&3 &3PXFLQ &31') 6WDUFK DQG 7')PXFLQ FRUUHFWHG VKRXOG EH
PRYHGWRWKHOHIW0HDQYDOXHVLQWKHVDPHURZZLWKDGLIIHUHQWVXSHUVFULSW
GLIIHUP
n UDEELWVGLHW&RYDULDWH'0,ZDVVLJQL¿FDQWPIRUDOOWUDLWV
2&3IURPLQWHVWLQDOPXFLQ') WRWDOGLHWDU\¿EHU
&3OLQNHGWR1')
7RWDOGLHWDU\¿EHUFRUUHFWHGIRUPXFLQV
Abad-Guamán et al.
UHFWHGIRUPXFLQGHFUHDVHGZKHQWKHVROXEOH¿EHULQ-
FUHDVHGP,QGHSHQGHQWRIWKHPHWKRGXVHGWKH
LOHDOÀRZRILQVROXEOH¿EHUZDVKLJKHUIRUUDEELWVIHG
WKH/6)FRPSDUHGZLWK WKH+6)GLHWJURXS YV
JGP7DEOH,OHDOÀRZRIVROXEOH¿EHU
FRUUHFWHGIRU LOHDOPXFLQZDVXQDIIHFWHGE\WKHGLHW
DQGE\WKHPHWKRGRIDQDO\VLVJGRQDYHUDJH
DISCUSSION
7KLVZRUNFRQ¿UPVWKDWLQFUHDVLQJVROXEOH¿EHUE\
WKH LQFOXVLRQRI VXJDUEHHW DQGDSSOHSXOS LPSURYHV
IHFDO7')GLJHVWLELOLW\DVUHSRUWHGSUHYLRXVO\7URFLQR
HWDO;LFFDWRHWDO7KHGLHWDU\VROXEOH
¿EHUUHSUHVHQWVDURXQGRIWKHWRWDOIHUPHQWHG7')
GHVSLWHLWVORZSURSRUWLRQLQWKHGLHWDQGLWLVLQGHSHQ-
GHQWRIWKHGLHW7KLVLVH[SODLQHGE\ERWKWKHKLJKIH-
FDOGLJHVWLELOLW\RIVROXEOH¿EHUZKLFKLVYHU\FORVHWR
WKDW RI VWDUFK  YV  UHVSHFWLYHO\ DQG WKH
LPSURYHGIHFDOGLJHVWLELOLW\RILQVROXEOH¿EHUZKHQWKH
VROXEOH¿EHULQFUHDVHV,QJUHGLHQWVULFKLQVROXEOH¿EHU
VXJDUEHHWRUFLWUXVSXOSVVKRZHGJUHDWHUIHFDOGLJHVW-
LELOLW\RILQVROXEOH¿EHUWKDQRWKHUFRPPRQVRXUFHVRI
¿EHUVXFKDVZKHDWEUDQGHK\GUDWHGDOIDOIDRUVWUDZ
ZKLFKLVPDLQO\FDXVHGE\WKHLUORZGHJUHHRIOLJQL¿FD-
WLRQ0DUWtQH]3DVFXDODQG)HUQiQGH]&DUPRQD
*LGHQQH3pUH]GH$\DODHWDO
7KH LGHQWL¿FDWLRQRI WKHVLWHRI IHUPHQWDWLRQRIVRO-
XEOH ¿EHU DQG 7') RU QRQVWDUFK SRO\VDFFKDULGHV LV
FRPSOH[EHFDXVHRI WKHLUXVXDOO\ ORZRUHYHQQHJDWLYH
LOHDOGLJHVWLELOLW\IRXQGLQWKLVVWXG\RULQSUHYLRXVZRUN
SHUIRUPHGLQSLJV*UDKDPHWDO-¡UJHQVHQHWDO
DQGUDEELWV*LGHQQH0DUWtQH]9DOOHVStQHW
DO7KLVFLUFXPVWDQFHKDVEHHQUHODWHGLQSLJVZLWK
D SRWHQWLDO LQWHUIHUHQFH RI HQGRJHQRXV VXEVWDQFHVZLWK
WKHVHGHWHUPLQDWLRQV*UDKDPHWDO-¡UJHQVHQHW
DO:LOIDUWHWDO,QIDFW$EDGHWDO
REVHUYHGWKDWUDEELWLQWHVWLQDOPXFLQVZHUHUHWDLQHGZLWK-
LQWKHVROXEOH¿EHUIUDFWLRQZKHQWKHODWWHUZDVTXDQWL¿HG
LQWKHLQWHVWLQDOGLJHVWDDVERWKSUHFLSLWDWHZLWKHWKDQRO
&RQVHTXHQWO\DFRUUHFWLRQWRDYRLGWKLVSUREOHPZDVSUR-
SRVHG$IWHUDSSO\LQJWKLVFRUUHFWLRQLQWKHFXUUHQWVWXG\
WKHLOHDO7')DQGVROXEOH¿EHUGLJHVWLELOLW\LQFUHDVHG,Q
DGGLWLRQ VROXEOH ¿EHU GLJHVWLELOLW\ EHFDPH SRVLWLYH IRU
UDEELWVIHGWKHGLHWVZLWKWKHORZHVWVROXEOH¿EHUFRQWHQW
,OHDOGLJHVWLELOLW\RI7')FRUUHFWHGIRUPXFLQVUHS-
UHVHQWHGRQDYHUDJHRIWKHIHFDO7')GLJHVWLELOLW\
DQGLWZDVSRVLWLYHO\LQÀXHQFHGE\VROXEOH¿EHULQFOXVLRQ
This value is similar to that obtained previously in pigs 
0DWKHUVRUUDEELWV*LGHQQH*DUFtDHWDO
&DUDEDxRHWDOZKHQWKHGLJHVWLELOLWLHVRI
GLHWDU\¿EHUPRQRPHUVZHUHGHWHUPLQHG7KHLQFUHDVH
RIVROXEOH¿EHULQWKHGLHWLPSURYHGWKHLOHDOGLJHVWLELO-
LW\RILQVROXEOHDQGVROXEOH¿EHUFRUUHFWHGIRUPXFLQV
7KHDPRXQWRIIHUPHQWHGLQVROXEOH¿EHULQWKHLOHXPZDV
KLJKHUWKDQWKHDPRXQWRIIHUPHQWHGVROXEOH¿EHURQFH
FRUUHFWHGIRUPXFLQVIRUUDEELWVZKRUHFHLYHGWKH/6)
DQG06)GLHWVYVRXWRIWKHWRWDOLOHDOIHUPHQW-
HG7'):KHQWKHVROXEOH¿EHUFRQWHQWRIWKHGLHWLQ-
FUHDVHGDVLQWKH+6)GLHWWKHUDWHRIIHUPHQWDWLRQLQWKH
LOHXPZDVVLPLODUIRULQVROXEOHDQGVROXEOH¿EHUYV
RXWRIWKHWRWDOLOHDOIHUPHQWHG7')7KHVHUHVXOWV
DUHH[SODLQHGE\WKHKLJKHUSURSRUWLRQRILQVROXEOH¿EHU
LQWKHGLHWHVSHFLDOO\LQWKH/6)DQG06)GLHWVDQGWKH
VLPLODU LOHDOGLJHVWLELOLW\RI LQVROXEOHDQGVROXEOH¿EHU
+RZHYHUWKHDPRXQWRILQVROXEOH¿EHUIHUPHQWHGLQWKH
LOHXPLVVXUSULVLQJO\KLJKWDNLQJLQWRDFFRXQWWKHUHODWLYH
VKRUWRURLOHDOPHDQUHWHQWLRQWLPHRIWKHGLJHVWDDURXQG
K*LGHQQH*DUFtDHWDO,QDGGLWLRQD
KLJKHULOHDOGLJHVWLELOLW\RIWKHVROXEOH¿EHUIUDFWLRQFRP-
SDUHG WR WKH LQVROXEOH ¿EHU IUDFWLRQZRXOG KDYH EHHQ
H[SHFWHGEHFDXVHLWLVHDVLO\DYDLODEOHDQGWKHSHFWLQDVH
DFWLYLW\LQWKHUDEELWVPDOOLQWHVWLQHLVKLJKHUWKDQWKH[\-
ODQDVHDQGFHOOXODVHDFWLYLW\0DURXQHNHWDO$
PLQRUSURSRUWLRQRIWKHLQVROXEOH¿EHUGLJHVWLELOLW\LQWKH
LOHXPPD\EHH[SODLQHGE\LWVSDUWLDOVROXELOL]DWLRQLQWKH
DFLGFRQGLWLRQVRIWKHVWRPDFKDVREVHUYHGZKHQGHWHU-
PLQLQJWKHVWHSSHSVLQSDQFUHDWLQLQYLWUR1')GLJHVW-
LELOLW\IURPWRIRUWKH+6)GLHWDQGWKHDYHUDJHRI
WKH/6)DQG+6)GLHWVUHVSHFWLYHO\XQSXEOLVKHGGDWD
6LPLODUO\DKLJKLOHDO1')GLJHVWLELOLW\ZDVDOVRIRXQG
LQUDEELWVJLYHQGLHWVFRQWDLQLQJGHK\GUDWHGDOIDOID
RUGHK\GUDWHGDOIDOIDDQGVXJDUEHHWSXOSDQG
DVWKHPDLQVRXUFHVRI¿EHUDQGUHVSHFWLYHO\
7DEOH  (IIHFW RI W\SH RI ¿EHU ORZ VROXEOH ¿EHU
>/6)@PHGLXPVROXEOH¿EHU>06)@RUKLJKVROXEOH
¿EHU>+6)@GLHWDQG¿EHUPHWKRGRQLOHDOÀRZJG
RIGLHWDU\LQVROXEOH¿EHUDQGVROXEOH¿EHUFRUUHFWHG
IRULOHDOPXFLQFRQWHQWLQUDEELWV
,WHP ,QVROXEOH¿EHU 6ROXEOH¿EHU
'LHWV
LSF a 
MSF b 
HSF c 
Method
,')  
,QYLWURLQVROXEOH¿EHU  
1')  
SEM2  
P-value
7\SHRI¿EHUGLHW  
Fiber method  
7\SHRI¿EHUî¿EHUPHWKRG  
D±F0HDQYDOXHVLQWKHVDPHFROXPQIRUHDFKVLWHRIIHUPHQWDWLRQZLWKD
GLIIHUHQWVXSHUVFULSWGLIIHUP
,')  LQVROXEOH GLHWDU\¿EHU1') ĮDP\ODVH1')FRUUHFWHG IRU
DVKDQGSURWHLQ
2n &RYDULDWH'0,ZDVVLJQL¿FDQWPIRUDOOWUDLWV
)HUPHQWDWLRQRI¿EHUIUDFWLRQVLQUDEELWV 
0HULQRDQG&DUDEDxR2WKHUDXWKRUVDOVRUHSRUWHG
DSRVLWLYHLQVROXEOH¿EHUGLJHVWLELOLW\EHIRUHWKHFHFXP
LQUDEELWVIURPWRIRUFUXGH¿EHU><XHWDO@
IRU1')>*LGHQQHDQG5XFNHEXVFK@DQG
IRU1')>%ODVHWDO@SRQLHVIRU1')+LQW]
HWDODQGSLJVIURPQHJDWLYHYDOXHVWRIRU
1')>.H\VDQG'H%DUWKH@IURPWRIRU,')
>*UDKDPHWDO@DQGIRU1')>6FKXO]HHWDO
@ 7KHVH UHVXOWV VHHP WR FRQ¿UP WKH RFFXUUHQFH
RIDVLJQL¿FDQWK\GURO\VLVRIFHOOZDOOSRO\VDFFKDULGHV
VROXEOHDQGLQVROXEOHLQWKHLOHXPZKLFKPLJKWEHSHU-
IRUPHGE\H[WUDFHOOXODU¿EURO\WLFHQ]\PHV$EERWWDQG
%RUDVWRQDVREVHUYHGLQWKHUDEELWFHFXP6LURWHN
HWDO,WPLJKWVXJJHVWWKDWWKHFHOOZDOOSRO\VDF-
FKDULGHVLQWKHLOHXPFDQEHK\GURO\]HGWRFDUERK\GUDWHV
ZLWKORZHUPROHFXODUZHLJKWWRVKRUWHUSRO\VDFFKDULGHV
RUWRROLJRVDFFKDULGHVDVRSSRVHGWREHLQJH[WHQVLYHO\
IHUPHQWHG,QIDFWWKHPROHFXODUZHLJKWRIȕJOXFDQRI
RDWVZDVUHGXFHGDIWHUSDVVDJHWKURXJKWKHVWRPDFKDQG
WKHSUR[LPDOVPDOOLQWHVWLQHRISLJV,WZDVSUREDEO\DV-
VRFLDWHGWRWKHPLFURELDOHQ]\PHVDOWKRXJKWKLVDFWLYLW\
GLGQRW OHDG WR D ORVV LQȕJOXFDQ IURP WKHGLJHVWDEH-
IRUHWKHORZHUVPDOOLQWHVWLQHZDVUHDFKHG-RKDQVHQHW
DO&RQVHTXHQWO\ORZPROHFXODUZHLJKWFDUERK\-
GUDWHVGHULYHGIURPPLFURELDO¿EHUK\GUROLVLVZRXOGQRW
EHUHWDLQHGLQWKHLQVROXEOH¿EHUIUDFWLRQRUSUHFLSLWDWHG
ZLWKHWKDQRO7KLV UHVXOWPD\EHH[SODLQHGE\ WKH IDFW
that some bacteria possesses polysaccharide depolymer-
DVHVEXWQRWJO\FRVLGHK\GURODVHVQHFHVVDU\ IRUXWLOL]D-
WLRQRI WKH[\ORROLJRVDFFKDULGHVRUROLJRJDODFWXURQLGHV
DV DQ HQHUJ\ VRXUFH OHDGLQJ WR WKH VROXELOL]DWLRQ EXW
QRWIHUPHQWDWLRQRIFHOOZDOOSRO\VDFFKDULGHV'HKRULW\
,QWKLVZD\)RQGHYLODDQG'HKRULW\GHP-
RQVWUDWHGWKDWUXPLQDOKHPLFHOOXORVHXWLOL]DWLRQUHVXOWHG
IURPLQLWLDOVROXELOL]DWLRQRIWKHKHPLFHOOXORVHIURPWKH
IRUDJHE\QRQKHPLFHOOXORVHXWLOL]HUVDQGVXEVHTXHQWIHU-
PHQWDWLRQRIWKLVVROXEOHSRO\VDFFKDULGHE\WKHXWLOL]LQJ
EXWQRQGHJUDGLQJEDFWHULD7KLV FLUFXPVWDQFHPD\RF-
FXULQUDEELWVIHGKLJKVROXEOH¿EHUGLHWVDQGPD\DIIHFW
WKHLOHDOPLFURELRWDSUR¿OHDQGJXWKHDOWK(O$EHGHWDO
UHSRUWHGDUHGXFWLRQLQLOHDOELRGLYHUVLW\LQUDEELWV
IHGDGLHWLQFOXGLQJVXJDUEHHWSXOSDOWKRXJKWKLVHIIHFW
ZDVQRWREVHUYHGE\*yPH]&RQGHHWDO
7KHPDMRULW\RI7')ZDV IHUPHQWHG LQ WKHFHFXP
ZKLFKFRUUHVSRQGVWRJ7')GRQDYHUDJH
DQGWKH7')IHUPHQWHGLQ WKHFHFXPZDVQRWDIIHFWHG
E\GLHWDU\WUHDWPHQWV7KHVROXEOH¿EHUUHSUHVHQWHG
RIWKHWRWDO7')IHUPHQWHGLQWKHFHFXPJGRQDY-
HUDJH7KLVZDVLQDJUHHPHQWZLWKWKHKLJKHU¿EURO\WLF
DFWLYLW\IRXQGLQWKHFHFXPZKLFKZDVDURXQGWLPHV
KLJKHU WKDQ LQ WKH LOHXP 0DURXQHN HW DO  DQG
the longer mean retention time in the cecum and colon 
DURXQGK*LGHQQHHWDO7KHPRVWLPSRUWDQW
FHFDO¿EURO\WLFDFWLYLW\IRXQGLQUDEELWVIHGDOIDOIDDQG
VXJDU EHHW SXOS±EDVHG GLHWVZDV WKH SHFWLQDVH DFWLYLW\
ZKHUHDVWKHFHOOXORO\WLFDFWLYLW\ZDVWKHOHDVWLPSRUWDQW
)DOFDRH&XQKDHW DO7KHVHDXWKRUVREVHUYHG
WKDWFHFDOSHFWLQRO\WLFDFWLYLW\ZDVRYHUFRPHRQO\E\[\-
ODQRO\WLFDFWLYLW\LQUDEELWVIHGDZKHDWEUDQ±EDVHGGLHW
7KHPHWKRG IRUTXDQWLI\LQJ LQVROXEOH¿EHUKDGQR
LQÀXHQFHRQWKHLOHDODQGFHFDOGLJHVWLELOLW\RIWKLVIUDF-
WLRQRURQWKHDPRXQWRIIHUPHQWHGLQVROXEOH¿EHULQHDFK
VHJPHQW +RZHYHU LWV IHFDO GLJHVWLELOLW\ ZDV VOLJKWO\
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P 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HWDO,QIDFWWKHFRUUHODWLRQDPRQJWKHDPRXQW
RILQVROXEOH¿EHUIHUPHQWHGLQWKHZKROHGLJHVWLYHWUDFW
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¿EHUIHUPHQWHGHLWKHULQWKHLOHXPRULQWKHFHFXP7KH
differences obtained for fecal soluble digestibility among 
diet groups due to the method used did not change the 
GLIIHUHQFHVEHWZHHQWKHH[WUHPHGLHWVEXWLWZRXOGVXJ-
JHVW WKDW WKHGLIIHUHQFHV LQ WKHGLJHVWLELOLW\RIH[WUHPH
GLHWVPLJKWLQFUHDVHZKHQWKHVROXEOH¿EHUGLJHVWLELOLW\
LVHVWLPDWHGXVLQJ7')±LQYLWURLQVROXEOH¿EHU7KHFRU-
UHODWLRQDPRQJWKHDPRXQWRIVROXEOH¿EHUIHUPHQWHGLQ
WKHZKROHGLJHVWLYHWUDFWXVLQJWKHPHWKRGVZDVKLJK
This correlation remained high in the ileum and cecum 
ZKHQWKHVROXEOH¿EHUIHUPHQWHGZDVFDOFXODWHGDV1')
DQG ,')EXW WKLV FRUUHODWLRQGHFUHDVHG IRU WKH VROXEOH
¿EHU IHUPHQWHG LQ WKH LOHXPDQGFHFXPZKHQ LQYLWUR
LQVROXEOH¿EHUZDVXVHG7KLVUHVXOWPD\EHUHODWHGWRWKH
GLIIHUHQW UHFRYHU\ RI VROXELOL]HG SDUWLDO RU WRWDO SRO\-
VDFFKDULGHVE\WKHLQVROXEOH¿EHUPHWKRGV$FFRUGLQJO\
WKHQXWULWLRQDOPHDQLQJRIWKHGLIIHUHQWPHWKRGRORJLHV
GRHV QRW GLIIHU DW WKH IHFDO OHYHO HVSHFLDOO\ZKHQ WKH
DPRXQWRIIHUPHQWHG¿EHULVFRQVLGHUHG+RZHYHUWKH
PHDQLQJRIWKHYDOXHVREWDLQHGZLWKWKHLQYLWURLQVROX-
EOH¿EHUPHWKRGPLJKWGLIIHUIURPWKRVHREWDLQHGZLWK
1')DQG,')DWERWKLOHDODQGFHFDOOHYHOV
Abad-Guamán et al.
7KHREVHUYHGSRVLWLYHHIIHFWRI VROXEOH¿EHURQ LO-
HDOPXFLQÀRZDJUHHVZLWKWKHKLJKHUQXPEHURIJREOHW
FHOOVSHUYLOOLIRXQGLQWKHMHMXQXPZKHQWKHVROXEOH¿-
EHULVLQFUHDVHGLQUDEELWV(O$EHGHWDODQGUDWV
,WRHWDO7KHPLQRUGLIIHUHQFHVGHWHFWHGLQWKH
PXFLQÀRZDWWKHIHFDOOHYHOLQGLFDWHGWKDWPXFLQVDUH
H[WHQVLYHO\IHUPHQWHGE\FHFDOEDFWHULDDVREVHUYHGLQ
YLWURE\0DURXQHNHWDO,QIDFWWKHDPRXQWRI
mucins fermented in the cecum of rabbits fed the HSF 
GLHWUHSUHVHQWHGDURXQGRIWKHDPRXQWRIVROXEOH
¿EHUIHUPHQWHGYVJGZKHUHDVWKLVSURSRUWLRQ
GHFUHDVHG IRU WKRVH IHG WKH/6)GLHW YVJG
7KHSRWHQWLDOHIIHFWVH[HUWHGE\WKHLQFOXVLRQRIVROXEOH
¿EHUWKURXJKUDLVLQJWKHPXFLQSURGXFWLRQLQWKHLQWHV-
WLQDOPXFRVDRULQWKHFHFXPDVDVXEVWUDWHIRUPLFUR-
ELDOIHUPHQWDWLRQPLJKWEHUHODWHGWRWKHSRVLWLYHHIIHFW
RI VROXEOH ¿EHU RQ PRUWDOLW\ UDWH LQ JURZLQJ UDEELWV
0DUWtQH]9DOOHVStQHWDO7URFLQRHWDO
,QFRQFOXVLRQWKHLOHDODQGFHFDOGLJHVWLELOLW\RI7')
DQGVROXEOH¿EHUVKRXOGEHFRUUHFWHGIRUWKHLOHDODQGIH-
FDOPXFLQFRQWHQW7KHPHWKRGVHOHFWHGWRPHDVXUHLQVRO-
XEOHDQGVROXEOH¿EHUGLGQRWKDYHDUHOHYDQWLQÀXHQFHRQ
WKHDPRXQWRIWKHIHUPHQWHG¿EHUIUDFWLRQV$GGLWLRQDOO\
WKHLQFUHPHQWRIVROXEOH¿EHUXVLQJVXJDUEHHWDQGDSSOH
SXOSLQFUHDVHGWKHDPRXQWRI7')IHUPHQWHGGXHWRWKH
increasing proportions of both the insoluble and soluble 
¿EHUIUDFWLRQVIHUPHQWHGVROXELOL]HGLQWKHLOHXP
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